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METHODS
The experiment was carried out on four rhesus monkeys.
For three of the animals the methods were similar to those described by Schiller and Koerner (17) . One eye of each monkey was immobilized by transection of the 3rd, 4th, and 6th cranial nerves; d-c eyemovement electrodes were implanted around the orbit of the moving eye. A set of four screws, for subsequent securing of the head, and two adjustable ball-and-socket joints, with stainless steel tubes aimed at the superior collicu!i, were implanted on the skull (details in ref 1'7). Placement of the tubes also permitted access to the abducens nucleus. In the fourth monkey we did not immobilize the eye. In this animal the effects of stimulation on conjugate eye movements were examined.
During the recording-stimulation experimen ts, the animal's head was secured using the skull screws (7). The fovea of the immobilized eye was mapped onto a tangent screen facing the animal.
Unit activity, stimulation marker, and eye-movement activity were recorded on magnetic tape and were displayed on a multichannel stripchart recorder (Visicorder). Eye-movement calibration was carried out in a manner previously described In the superficial layers we first determined the location of the receptive field of each unit and then stimulated at the same site. For stimulation we routinely employed a 70-msec train of .5-msec rectangular cathodal pulses at 300 Hz; all thresholds stated are for this pulse configuration.
Threshold for eliciting an eye movement in the superficial layers decreased from a range of 150400 pa at the surface to about 15 pa. The mean elicited saccade size and direction were determined on the basis of 8-14 repeated stimulus trains. Eyemovement calibration was obtained using a perimeter with peepholes (14) and was done immediately after stimulating. The basic relationship between stimulation and recording is shoin for 14 sites in Fig. 5 .
Of a total of 43 sites studied in this manner in two animals, complete data were gathered at 28. For these 28 sites the correspondence between visual receptive fields (median diameter 4.8") and the saccades elicited by electrical stimulation (all at less than 150 pa) was assessed from plots like Fig. 5 . The termination of the mean saccade at these 28 sites fell at a median distance of 2O visual angle (t2" interquartile range) from the receptive-field center; in 72% of the cases this was inside the receptive field. The distribution of the saccades around the receptive-field centers was random. For the 15 sites in two animals at which saccades were elicited with less than 30 pa, the correspondence between stimulation and recording was even better; the mean saccade fell at a median distance of lo (&lo interquartile range) from the receptive-field center.
DEEPER LAYERS. As one progressed to the deeper layers of the superior colliculus, the stimulating-current threshold for eliciting saccades dropped dramatically.
In the region previously identified as having primarily visual cells which responded to jerky stimulus displacement, the stimulation threshold for eliciting a saccade was 15-30 pa. Once the region was reached where eye- Subsequently, however, some of them recover completely over a period of a few weeks or months, while others fail to do so.
Thus, the ablation data do not provide ready support for a foveation hypothesis. However, it is expected that, like most functions, this one may be multiply represented, permitting other brain structures to contribute to it.
In line with this observation is the fact that the superior colliculus is not the only structure from which stimulation elicits saccades of specific sizes and directions irrespective of stimulation parameters and initial eye position. Similar effects have been reported for the frontal eye fields (13) and for visual cortex (15, 16) . In both of these structures, the current levels needed to elicit eye movements are much greater (frontal eye fields 40-1,500 pa, visual cortex 200-2,000 pa). In addition, the correspondence between unit data and stimulation is poor in both of these regions. This may be due to current spread in visual cortex, but in the frontal eye field the situation is even more obscure, as can be seen by comparing the data of Robinson and Fuchs (13) with those of Bizzi and Schiller (4). Nevertheless, these three structures seem definitely to be involved in some aspects of eye movement, although the nature of the contributions made bv each structure and their interrelations remain to be specified. Two additional hypotheses regarding collicular function have currently been advanced. Wurtz and Goldberg (23, 25) proposed that the superior colliculus could serve the function of alerting the organism to stimuli in the visual field. Such a hypothesis does not require the motor field specificity the foveation hypothesis necessitates. Wurtz and Goldberg's finding of increased saccade latency without an accompanying deficit in the accuracy of target acquisition may be seen as favoring this view. However, we know of no direct evidence available at this time to decide between the foveation and the alerting or attention hypotheses.
A third hypothesis proposes that the colliculus is involved in corollary activity (10, 20) . Two versions of this hypothesis may be noted. One proposes a mechanism requiring only an indication that an eye movement is going to occur (22). The colliculus would seem far too elaborate a structure to carry out such a simple task. A second version of a corollary hypothesis requires the specification of an impending eye movement in terms of a coordinate system stating to what position in orbit the eye will move (19). The corollary discharge is believed, in this context, to serve the function of indicating the location of the eye in orbit, thereby enabling proper orientation toward objects in space. The superior colliculus of the monkey would seem to be ill suited for this task, since it does not appear to code any eye-orbit relationship. SUMMARY I. The superior colliculus of alert rhesus monkeys was investigated.
One eye of each animal was immobilized by transection of the 3rd, 4th, and 6th cranial nerves. The location of receptive fields of single units, their properties, and relation of unit discharge to eye movement were studied at various depths within the superior colliculus. Following recording at each site electrical stimulation was delivered through the same microelectrode and the resulting eye movement was compared with the recording data.
2. The recording data show, in agreement with previous reports, that in the superficial layers units appear to respond exclusively to visual stimuli. In the deeper layers cells related to eye movement predominate. The latter discharge prior to saccades of a specific size and direction.
3. Stimulation of the superior colliculus elicits saccades of particular angular extents and directions that are relatively independent of stimulation parameters and are determined by the site of stimulation.
Threshold for eliciting saccades drops from 400 pa in the superficial layer to as low as 1 pa in the deeper layers of the colliculus.
Prolonged stimulation elicits a staircase of identical saccades. 
